Abstract. The action of Weyl scale invariant p=3 brane (domain wall) which breaks the target super Weyl scale symmetry in the N=1, 5D superspace down to the lower dimensional Weyl symmetry W (1, 3) is derived by the approach of coset method. Its dual form action for the Weyl scale invariant tensor gauge field theory is also constructed.
N=1, 5D super-Poincare algebra and Weyl scale (anti)commutation relations:
and
where η M N = (1, Besides the spontaneously broken automorphism generators M µ4 , the broken generators are the translation generator P 4 transverse to the brane and spinorial generators Q a andQ a in the Grassmann coordinate directions in the superspace. Considering the world volume of the submanifold, since we will work on the 4D world volume of the brane dynamics, it is more convenient to express N=1, 5D super Weyl algebra in terms of 4D Lorenz group indices. In the Weyl representation, introducing two supersymmetrical Weyl spinor charges Q α , S α , we redefine
where the Weyl spinor indices α,α = 1, 2. Therefore, from the 4D standpoint of view, the N=1, 5D SUSY algebra is a central-charged N=2 four dimensions extended Supersymmetry Poincare superalgebra with one 5D translation generator becoming the central charge generator Z = P 4 . And its extended supercharges becomes Q α , S α .
the dimensional reduction of the N=1, 5D supersymmetry algebra has the form
as well as the Weyl scale relations
where 
In the p=3 world volume, we can choose static gauge by using reparameterization invariance for space time coordinates x µ lying in directions of the brane. An exponential description of the Coset G/H representative element then becomes
in which φ(x), θ(x),θ(x), λ(x),λ(x) and u(x) are the Nambu-Goldstone fields that depend on variables x µ . Considering the condition that the elements of group G can be decomposed uniquely into a product form of a Coset representative element Ω and a subgroup element h of H, we can then have the transformations of these fields via acting a right group operation on Ω, i.e. gΩ = Ω ′ h, where
For the breaking symmetry of (super)spacetime, the only Nambu-Goldstone fields are those associated with the broken (super)translations, and the superfluous Nambu-Goldstone fields u m can be eliminated by imposing invariant conditions on the Cartan differential forms. Considering the unbroken subgroup W (1, 3) (Weyl group) of G, the invariant action of the brane can be obtained by using vierbein and connection one-forms on the submanifold after constructing Cartan one-forms from Ω −1 dΩ structure. Expanding it with respect to the G generators, we have
By using the differentiation formula for exponent exp
where ad b (a) = [b, a] is the adjoint operation, we get the following building blocks related to the construction of the invariant action under G:
where a = 0, 1, 2, 3. We use a, b, c to represent the tangent spacetime indices, and 
In the local subgroup H formed by algebra {M µν , D}, under the scale transformation 
is the Akulov-Volkov derivative [11] [12] [13] [14] . Imposing the invariant condition ω Z = 0 on the covariant derivative, as a result of the inverse Higgs Mechanism [15] , the field u m can be eliminated by the following relation
where Φ = φ + iθλ − iθλ. Furthermore, we also have the relations
The metric tensor then becomes
Introduce five dynamic variables X M = (X a , X 4 ) = (X a , Φ), which are defined as
Therefore, in the static gauge ξ µ = x µ , the metric tensor in Eq.(18) turns out to be
where
Consequently, in contrast with the normal spacetime
∂ξ ν on the p-brane world volume, there are modification terms of the metric which are contributed from the Nambu-goldstone fields θ(x),θ(x), λ(x), andλ(x) corresponding to the broken symmetries in the superspace coordinate directions. We introduce the intrinsic metric ρ µν on this p=3 brane manifold. Similarly, it has the Weyl scale transformation property ρ µν → e 2d ρ µν and dx
|ρ|. By using Eq. (19) , the action of the Weyl scale invariant p=3 brane is then has an explicit form
The auxiliary intrinsic metric ρ µν can be eliminated by using its equation of motion. There, ρ µν is the inverse of the metric ρ µν and ρ stands for the determinant of ρ µν , and T stands for the brane tension. This action describes the brane dynamics corresponding to a broken symmetry in the φ, θ,θ, λ,λ superspace coordinates directions, and whose long wave length excitation modes are described by these NambuGoldstone fields associated with these broken symmetries. In this case, there are broken symmetries of Q α ,Qα, S α ,Sα, Z and rotation generators M µ4 related to the fifth direction.
Besides the Nambu-Goto Type action of the non-BPS p=3 brane, we can further find its dual form, which actually is a Weyl scale invariant tensor field theory. From
Eqs. (14, 17) , we notice
In addition, we notice, by using the Nambu-Goto type p=3 brane action
its equation of motion with respect to the field φ
gives us the relation
We introduce a contravariant gauge field strength vector T µ with
the derivative of a tensor gauge potential A µν , i.e. T µ = ε µηκλ det A ∂ η A κλ , which is invariant under the gauge transformation of the field A µν . After fixing the gauge, the additional unphysical degree of freedom of the tensor type potential field may be eliminated under the gauge transformation, and it turns out only one degree of freedom is left [16] [17] [18] . Then the tensor field has the same degree of freedom as the massless spin zero field φ in Eq. (21) . Therefore, by using Eq. (24), we find
Introduce the Akulov-Volkov metric fieldg µν , which is given bỹ
It has the explicit form
By using Eq. (25, 26) , it can be shown
whereg = detg µν . Considering the alternative form of Eq. (22) det e = det A · 1
by using Eq. (13, 24) and substituting Eq. (28) into (29), we have the following ex-
Introduce an intrinsic tensor field G µν , which has Weyl scale transformation property
The equation of motion of the intrinsic tensor field G µν , which can be derived from Eq.(33), is
where Ω is a constant. Hence a spacetime integral of Eq.(30). After using the relation ∂ r (det A · T r ) = 0 to drop the second term by integrating by parts, the dual form action, i.e. the Weyl scale invariant tensor gauge field theory is then
which is classically equivalent to Eq. (22), where T r andg µν are given by Eq. (24) symmetry. This approach of nonlinear realization has been extensively used to describe the spontaneous partial breaking of (extended) supersymmetry and construct actions of (super)brane dynamics [19] [20] [21] . In Ref. [22] , a general description of nonlinear realization is given to derive the dynamics of the branes. One can also find its application to branes of M theory with a large automorphism group of superalgebra [23] . In addition, in the theory of brane world scenarios, the universe can be regarded as a four dimensional topological defect in the form of domain wall embedded in a higher dimensional spacetime [24] . In terms of using supersymmetry breaking to construct the brane world scenario, it has been pointed out that the non-BPS topological defects can be a source of SUSY breaking [25] . For example, in
Ref. [26] , a domain wall is considered in 5D supersymmetry theory. There, it is found that the N=1 supersymmetry preserved on the four dimensional world volume of one wall (brane) is completely broken by the coexistence of the other wall (brane).
As a result, it admits a stable non-BPS wall (brane) configuration, which leads to another possible origin of the SUSY breaking.
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